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Abstract 
Objective: To report a case of corneal neovascularization with secondary lipid keratopathy  
in a patient treated with continuous positive airway pressure (CPAP) for obstructive sleep 
apnea-hypopnea syndrome (OSAHS). Case Report: A 49-year-old male had been diagnosed 
with obstructive sleep apnea syndrome 10 years ago and has been treated with the applica-
tion of a CPAP machine during night sleep ever since. For the past year, the patient had been 
complaining for ocular irritation and excessive tearing of the left eye on awakening. Slit-lamp 
biomicroscopy revealed the presence of neovascularization and lipid exudation in the inferior 
third of the cornea of the left eye. Ocular patching during night sleep resulted in recession of 
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the reported symptoms and shrinkage of the neovascularization, while the area of lipid exu-
dation ceased to enlarge. Conclusion: To the best of our knowledge, this is the first report of 
corneal neovascularization in a patient using a CPAP machine for OSAHS. 
 © 2017 The Author(s) 
 Published by S. Karger AG, Basel 
Introduction 
Obstructive sleep apnea-hypopnea syndrome (OSAHS) has been associated with nu-
merous ocular findings, including floppy eyelid syndrome (prevalence ranging from 2.3  
to 53% in the literature), open-angle or normal-tension glaucoma (prevalence rate 3.4–
16.67%), senile cataract (10%), nonarteritic ischemic optic neuropathy (up to 13.33%), 
papilledema (up to 10%), recurrent corneal erosion, keratoconus (2.2%), central serous 
chorioretinopathy, and retinal vein occlusion. Furthermore, the majority of patients (60%) 
suffering from OSAHS present some form of dry eye manifestations such as conjunctival 
hyperemia, lid parallel conjunctival folds, or conjunctivochalasis [1, 2]. 
In this case report, we describe – to our knowledge for the first time in the literature – 
the emergence of corneal vascularization and lipid exudation in a patient treated with the 
application of a nasal continuous positive airway pressure (CPAP) mask for OSAHS. 
Case Report  
A 49-year-old patient sought medical consultation due to excessive tearing of the left 
eye noticed on awakening, especially after the nightly application of his CPAP machine. The 
morning symptoms appeared to be less prominent when he had not been using the CPAP 
machine overnight. In addition, the patient has noticed the presence of a white scar in his left 
eye since last year. He however reported no previous ophthalmic evaluation. In terms of the 
patient’s medical history, he suffers from obstructive sleep apnea. The syndrome was diag-
nosed 10 years ago and the patient has been treated with the nightly application of a CPAP 
machine while sleeping in a supine position ever since. He reported replacement of the ini-
tial CPAP mask 18 months ago due to malfunction. 
Ophthalmic examination of the left eye revealed an uncorrected distance visual acuity of 
20/32 and a corrected distance visual acuity of 20/20. Floppy eyelid syndrome and lagoph-
thalmos were observed in both eyes, while the Bell phenomenon was present but decreased. 
Slit-lamp biomicroscopy showed no pathology in the right eye, whereas in the left eye, deep 
stromal vascularization with concomitant lipid deposition was noticed on the inferior third 
of the cornea (Fig. 1). 
Due to the association between the morning appearance of the symptoms and the prior 
nightly use of the CPAP machine, we recommended our patient to use an eye pad to cover his 
left eye while asleep. A lubricating ointment at bedtime prior to eye covering was adminis-
tered. One month later, the patient reported the disappearance of morning symptoms. Slit-
lamp biomicroscopy revealed diminution of the abnormal corneal vessels along with cessa-
tion of enlargement of the area of lipid exudate (Fig. 2). 
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Discussion 
CPAP is the treatment of choice for moderate-to-severe obstructive sleep apnea in 
adults. CPAP maintains the airway patency by delivering an intraluminal pressure that is 
positive with reference to the atmospheric pressure [3]. 
The effects of CPAP treatment on the eye have been randomly described in the litera-
ture. Kiekens et al. [4] reported that CPAP use results in an increase in intraocular pressure. 
Behbehani et al. [5] described the occurrence of ischemic optic neuropathy in 3 patients on 
CPAP treatment. Choroidal effusion [6] and periorbital edema [7] have also been associated 
with CPAP therapy. Regarding the effects of CPAP treatment on the ocular surface, the litera-
ture contains only a few case reports of ocular surface problems related to CPAP therapy. 
Harrison et al. [8] reported three obstructive sleep apnea cases on CPAP treatment that de-
veloped ocular surface complications. The first patient, a woman with keratoconus who used 
gas-permeable contact lenses, experienced vascularized limbal keratitis after the com-
mencement of CPAP therapy. The second patient presented with recurrent corneal bacterial 
ulcers, while the third patient, who was diagnosed with pellucid marginal degeneration and 
used gas-permeable contact lenses, experienced contact lens intolerance and recurrent bac-
terial keratitis after the initiation of CPAP therapy. Fayers et al. [9] described reactivation of 
recurrent corneal erosion syndrome after CPAP therapy. Lastly, Hayirci et al. [10] reported 
increased incidence of squamous metaplasia in the conjunctiva of patients on CPAP treat-
ment. 
In terms of the effects of CPAP treatment on the tear film, the literature contains con-
flicting results. Hayirci et al. [10] found lower tear break-up time (TBUT) values following 
CPAP compared to baseline. This decrease in TBUT values was attributed to the irritative 
properties of the CPAP mask. On the contrary, both Kadyan et al. [2] and Acar et al. [3] re-
ported increased TBUT values and a more stable tear film in patients with OSAHS after the 
application of CPAP treatment. The increased TBUT values were attributed to the necessity 
of sleeping in the supine position during PAP therapy as well as to the improvement of the 
clinical situation of floppy eyelid syndrome that led to ocular surface healing. 
In our case, the patient reported air leakage from the nasal CPAP mask towards the left 
globe and the corresponding periocular area, a finding we were able to confirm when we 
examined our patient while lying and wearing the CPAP mask (Fig. 3). Alternatively, air may 
have found its way to the globe up through the nasolacrimal duct [1]. The aforementioned 
air leakage, in combination with the presence of lagophthalmos and diminished Bell phe-
nomenon, may have resulted in chronic mechanical irritation of the left cornea. Our hypoth-
esis is that the direct surface trauma induced chronic inflammation, leading to inflammatory 
deep stromal neovascularization and subsequent lipid deposition in the corneal stroma. Our 
recommendation to the patient was to use protective eyewear and to choose an appropriate 
type and size of CPAP mask. 
In conclusion, all patients using a CPAP mask should be carefully evaluated for the de-
velopment of abnormal vessels within the cornea that can be the result of chronic air-
induced surface trauma by inappropriate application of the CPAP mask. 
Statement of Ethics 
Written informed consent was obtained from the patient for publication of this case re-
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Fig. 1. Deep corneal stromal vascularization and lipid deposition. a Diffuse illumination. b Direct illumina-
tion. 
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Fig. 2. Diminution of abnormal corneal vessels following bedtime eye covering. 
 
 
 
Fig. 3. Loose mask application leading to air leakage towards the left hemiface. 
 
